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(57) Abstract: 

PROBLEM TO BE SOLVED: To Improve a surface 
light-emitting diode and further to heighten external 
light-emitting efficiency by making a sheet resistance 
value of a second semiconductor layer less than a sheet 
resistance value of a first semiconductor layer 

SOLUTION: A P-type semiconductor layer 32, an N-type 
semiconductor layer 33, a P-type semiconductor layer 34 
and an N-type semiconductor layer 35 consisting of GaAs 
are by turns laminated on an insulating GaAs substrate. 
A cathode electrode 36 is provided on the N-type layer 
35, a gate electrode 37 is provided on the P-type layer 
34 and an anode electrode 38 is provided on the P-type 
layer 32. In consideration of a sheet resistance circuit 
from directly under the cathode electrode 36 to the 
anode electrode 38 and regarding that a sheet resistance 
value of the N-type layer 35 is R„ and that a sheet 
resistance value of the P-layer 32 is Rp, the sheet 
resistance values R,,, Rp are defined by the sizes and 
the impurity concentration of the N-type semiconductor 
layer 35 and the P-type semiconductor layer 32. 
Accordingly, the sheet resistance value R^ is made 
smaller than the sheet resistance vale Rp and a current 
is concentrated to an end so as to raise an external 



light-emitting efficiency. 
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[0 0 8 2] — y^^-^ y^m'f'S:^^h(DmWiUm(Df:i 
[0 0 8 3] *fc. ^-r :y^^^^S;^^^>0'IW^;^S^ 

mi^hiz^^m^'^hnfc^mx^^yi^ <}>, , <t>2(om 

^/^5o 19. Suaicoi A(^H:-<X^ffi6^{^0. 5A 
* T-T;d5 o fc :i ir 5 o 

[0 0 8 4] ^5t^T-L0 2 0 4 8 \f y hiZ.Ml^X. 

n ^ >^ i: (^tf A;/j ^ tuT J: v \ 

[0 0 8 5] 1 2 8 t^^y hrrtdT"— ^A;^^tfe^J(-tT 
ofc^-^. 2 0 4 8 tr^/ h{^*l-LT2 Oficr)7= — ^A;^ 

/2 or-J:v^r:^^^7^^^, Lyh;^SoT. ^^^t^gfi^^ 
[0 0 8 6] :^7^^^L(7>W;^^7t<^^m<^tf 

ti^o:>\^h-o^(D^^\^^^%mm^n^^tf)^^x^ ho 

[0 0 8 7] ^fz.^ mi 2X\'X^ y=^m^Tl-'4\Z. 




(9) 
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[0088] mi 2 x\t.. ¥4 KJ$^:tr^ 

[0 0 8 9] 

^T-^LT. y>^^T (-2) ~T (+2) 

-t/BV>. S^3feih'< y ^^^T (-2) -T (-1 2) id 

[0 0 9 2] 3SS^^1^^ y x>5^coTy— K{Mo^ — 
[0 0 9 3] VoN-Vc +V,„ (2) 

[0 0 9 4] ^T;i(7)®^3t:1^-r y ^^T (0) tf^irl^ 

^*f-^y;=^^T (+1) (-2) (d|^B#{;i;(J0t>5 
ffi^5t:f--r y ;^^T (+1) co^^;?^>^$■^t^r i:;d5T* 

[0 0 9 5] 

V<^2 +V,,, >Vh >V^, (3) 

rtT.-effi^3fei^>r y ;^^T (0) , t (+1) tmmz. 

ffi^^fef-'Y y ^^T (0) 40 

[0 0 9 6] rc^j:^!-. i^nmmxnm.^:^^ Yv- 

^ y ^^^t^-i^- F®<1Pb1^^-S^:i ir J: 

[0 0 9 7] Ji{cai-<;^cJ: bfuMMt^h. tei|g^t=^ 



#^^9-2 8 3 7 9 4 
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fi^i^S^nxv^^o ^m^^^i^-^ y ^^^cory- 
[0 0 9 0] m\\'^'^mm't^}i. ^-trn'^^'^^y^ <t>^ 
^^M^fa^ . s^*i^>r y ;^ T (0) ii^:^-^ 

y-hm^Go t**>i^vvhis< ir*?itTtffetL 

L . ^g-^fflSSiRi M7-^^^b#B%5ti^'< y 

T (0) ^c:iav^^^(7)>/- bmJBE;6S*^>fiTL. ^I^IUS 

(o) t^hmt^^\^\^f:-t^^^'^-vnm^^^\^x 

[0 0 9 1] 
(1) 
[0 0 9 8] 

\'^mmi\ lai 4t^. nmm^\^i^^^x^^mmn\^ 
ftxT. K^fflv^fcaB*SM^^3gm^7J^-r 
[0 0 9 9] *:|eJS^!|(7)ga*tt^^^$^BTt^. ffi^ 
"it^-i ^) (-2) --T (+2ti. —^Jid^-^^n 

fcis^tT^^orvN^o G-2-G.2fi. ffi^7t1^>ry;^^ 
T (-2) ~T (+2) (D^^^ic\.<D^-vmm^m. 
-To R. \x^—vmM<D^'mmK^^\^. 0.2-0.2^^ 

f;i, 2;*:oteiil^:^^a-/i5^^^ V (0, , 02 ) t^^fx.^ 

[0 10 0] m^^mn^^o *-rteiai^n 02 

\y^;vtfl^ ^ S^^1^^y;^^T (O) t^-^^yv. 

-vm.mm~^^o -^LT^Tfei^-r y^^T (0) i^^e 

[0 10 1] L^^L^^^^Sb. :^>r:^-K4#tt<^-:trr6] 
tt, i^n-^^m^h. m^Ttf^^mti. T (0) (^;& 

:*r, T (0) hmffiG.,}^^^:^- KD.. 
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[0102] llk(0^m^ ^ ^y^y</Uy^ 0 , Sfi^O 
myt^^ V :^^T (1) , T (-1) . ^LTT (3) 

^3j:r>'T (-3) m^mn^th^^^. ^thhco:^^^^x\ 

T (1) CO^ — :x:^V^JfEfi*^jG, (D^—hMf^-^y 

fc^o T (-1) tT (-3) <D:^>mm^. ^V« + 

[0 1 0 3] J[^X±;0^?>. tei^:?^ a -/^y^/W;^<7>y^>r 
/i-SJBE^V,» c7?*^2fg;5>^^V.ifCO*^j4fgor»FBl{c:^^ 
LT*5tttf. V :^^T (1) (D;^^::d->^$'d:5 

[0 10 4] 

(ommm^mi sci^i-o ^-fRis?i5<^^3fcK^i^6 i 

S^iir^o ^:L-C^3fe^^T W3fc>^y V K6 8 

■^LTte^^e 2X:^^y veil ^^fi^hmhfhX^ti 

^Q3\z.xm^m\\^h^'^m^fh^o -•)5m'W'(oii^T 

[0 10 5] ^-C*^WlrJ:^iB5fe*S^5fe^eSr9f 
(i. ^3t^^^T W 6 1 2 iro Kl^iXXT W 6 13 
[0 10 6] ;*:^^fe^?iJ{^cfct^^^. r(?^^*^T-Ti^>r^ 
[0 10 7] 
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y'vi^h^y h^^mm^-t^^tt^^x^^o 

^(Dmmm^xu^^^mmx:h^o 
[0 2] mM(Dmmit<^^:t-v<Dmmmx;h^o 
[0 3] :$:mm(om?^^^^ v(o^^^wim'r^fc 
i^comx^^o 

10 [114] m3(omm^y'^:^—V(Dmd^^^^^'rmx 

[0 6] 0 5(75S^^f-^ y ;?^.^cD^?)E^:ffi^^-r0T- 

-So 

[0 7] ^E.^^m^^mm(o^mm^mxh^o ' 

[0 8] gB^SS^*3^B{::::*bnt^. 1 o(7:)^3tm-T- 

[0 9] m7(DQE.M^mm^mm:^m^^titi=f^yy 

[010] mytm'T-Tu4{^?^'r^GNmm:}sxxj^s 
iM'^mB<Dm^ni7i^^^^7sk'tmxh^o 

[011] mc?:»SB*fiS^7t^gc7:>^fflliIi^0r*$> 

-So 

[012] {6iff:)^s.^^mm^mm<Dmmm^mx'$y 

So 

[013] flil©gE,*SS^*3gB<?5#«lHli^iaT'fc 

'So 

[014] fdlt^gB*SM^7fe3^B(J^^ffilHlS&0T*fc 

30 

[01 5] ^::^y ^-^S^BSr^-t-0T*fceo 

[016] ^Tt^^^v^^— /i-ir C2 Ki^>-XT Wir 

[??F^(7)I^P>g] 

L ^^m^ 

01, 02 teillffl^ n -z^/nVi^;^ 

40 s^iz^^m-^ 

1 NJi^S« 

10, 20, 31 

1 3 ;^y— K^ll 

14, 26 r y — vmm 

11, 22, 24, 32, 34 PM^^mt^M 

12, 21, 23, 33, 35 NM^F^mi^m 

3 8 r y — Kim 

4 1 GNDI 
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